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(54) MOTOR CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive 
low power consumption motor controller adaptable to high 
temperature. 

SOLUTION: In d-axis current correcting process, the 
value of d-axis correction current id is determined, at 
first, at step 510 according to formula id=f(T), where (f) is 
a function for determining the d-axis correction current id 
from the temperature T. At step 520, a command current $?0>v 
Id corrected depending on the temperature T of the d- 
axis is determined according to formula Id=id*+ id. Since 
the command current for driving the motor M has a d- 
axis component not equal to 0, magnetic force (flux) of a 
permanent magnet which weakens as the temperature 
rises can be compensated when the temperature is high. 
The current amplitude Im is determined according to 
formula Im=(2/3)1/2(iq*2+ id2). When 0<id<Aiq, the 

current amplitude Im decreases as compared with a conventional case resulting in a small, 
inexpensive, low power consumption motor controller. 



Id=Md r -h id 

i 



■ * * > 7 



RETURN 



( id *= o;> 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



22.03.2002 



3567770 



BEST AVAILABLE COPY 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAABwaW2MDA41 21 84773P1 .htm 2006/08/1 4 



(19)B#S#f!F/f (J P) 



«» & m 4* if « (A> 



#^2000-184773 
(P2000-184773A) 

(43)&ffiB ¥/£l2^6/|30B (2000.6.30) 



(51)lnta. 7 
H0 2P 6/12 
21/00 

// B 6 2 D 5/04 

6/00 



■BMflE» 



F I 

HO 2P 
B6 2D 

H02P 



6/02 
5/04 
6/00 
5/408 



3 5 1 P 



D 



3D0 3 2 

3D0 3 3 

5H5 6 0 

5H5 7 6 



ffijm(0&3 OL 11 H) 



(21)fflB#^ 



(22)ffl«B 



^¥10-356801 



%£10^12/J 15 B (1998. 12. 15) 



(71)ffljSA 000003470 



g»»)0J«TpJ|8 B m 1 TB 1 
(72)5BW# -J* 

«»*^mT&fflB»riTBi#% gei 

(72)fgW# /J^ ftjE 

«»«WJ«Ttj4»BWlTl 1S« SEBI 

(74)ft»A 100087723 



(54) jrMMHI 



(57) iwm 

TV 7 5 1 0(Cj;9. d«ltf>*KE«Sc i d0>1K«r r i d 
= f (T) J !CttoT*3£-*-S. U f JSifi^TJ: 

0 T'ii, T i d = i d* + i d J (Cfi£oT d$&(DiRJ&T 

Ktti:fcttiE*G>«««flt I dSrftjfe-TSo w*uc«fc 

<7>B*, Slii I a Tin = (2/3) 1/2 (i q* 2 

-hi d 2 ) 1/2 j icj: «9#x.«b2x5 0 ro< i 



510 



520 



c 



START 



c 



RETURN 



i d = 


f (T) 


l 


Id= i 


d*+ i d 



(*UfW7*D9^ 201) 



(MflP7*09» 202) 



(id*=0 



) 



I 

at*t je ^ t * «r* ^ r t * &m t -t 5 * - ? mmm 

o 

led i&X\Z\<D<gL<Dft%\cffiJE'tZ>Z t *W&b'1rZ>m* 

[0 0 0 1] 

^ (dqlil) xmifcZtinz^? h/l-fflffllCj: 9. * 

A i q = F (T) 
qlAffilEm^A i q£#«>*BflSrC*>*o ^^y^l 3 

6 "C(4> q Nl£>}f <4MKSK i q* £A i qt'ltWt^^ 
q ttOft^flSSE i q * {Zttl^T^—fMCDU 
mT\Z.foCtzffilEZnOo ^fy/l 3 6f4, Hill 

[0 0 0 6] HI 1 3M, -=6 — ^?MT(C^f5 q WffllE 

faSEA i qC7)^^^^^-r o ;l<7)J: 5*-±SE^B8»FSt 

U = (2/3) " 2 ( i q * + A 

[0 0 0 8] 

*6(cfi, ^ (i) , (2) Rxfmi 3, mi 4*>?>*ijs 

[0 0 0 9] *—*mm?&ffi<nM#& I □ ^±ISO 

ipi: (D , (2) ict£o-c*:£ < Ltzw,&. mm* 



(2) 2000-184773 
[0 0 0 2] 

/u^*»e>n*</jrs»^s*>6 0 r<D£ 9&F^ E ]JlIl-*i■ 
LT;#fg£ISl:/c^-*^&]^^ 4>BB4# 
fH&$& T^pipi 0-67335^-: f&ffl}/* 1 ? — ^T"T 

[ooo3] — «:(c*pp>tir^ssiao^*ftW»Cct5 

12 1 £ftJ#P 1 2 2 60flEffl{£ J: 9 , q tti«jSfiCOjt^«[ i 

q* (q*4com^m»fL) * ©«a«^*c cxmiE-r 

[0 0 04] ffi*^-^»J»8I (HI 1 1 ) C*5lt5 
qttfllSSMiEtoS^^n— — h£Hl 1 2 fc«-*- 0 * 
:7a— ^--y— H4. HIl l <Dffil£(D V ? MMMWk (ffiij 

[0005] *qttma»jEtos-c*i, *-f*ttfc, n 

1 1 <7)^lJ|g]^n 5/M2 1 7^1 3 4C 

£9, (1) ^Tffi^T, qttfflJEffi^fc (q#COffliE 

ffi) A i q ^r^tbi-5o 

ma 

(i) 

»»^ftS©B*S:i J : tis-cS 

30 [0007] ii4(c r<7)^e— ? m'&mm<Dm<frnffi 
mM<om$& i m ^ (2) (ciot^^nso 

t^C2] 

i q) (2) 

£ 0 ^^c, m^cossta^^fE^^^tc (i) , 
[ooio] *mw&, ±m<n®tm&M&:'tz>tztb\cfg l 

[0 0 1 1 ] 

50 tt^rfilUfco-tBHfiflSt^a^-CIEiSStt^S^^ h 



-2- 



(3) 



d tti®»fc S:*t iEi" 6 d ttfllSMgiE^a <t £</i x. 5 :: <h T- 

[0 0 12] f2^i!t JiBSco^ iconic 

*5V>T, ±fScora^7!i>— ^M^±IeIofc^tc(id$4m^ 

TlUofc^lcte d ttm^fc^ d ste^ftoAcoft £ (cMlE-f 

[0 0 13] MM, S3 0>#g:tt\ _kf£cofg 1 
&d<fcfrffltD:£<7>fi#K«jEU ±ia<Z>*fiff 

[0014] 

£MiE-f 5fc£>, 5t (2) loi^tA i qOJ:^:, q$fi 20 

WPSraiE^^; do) (^i-«^it«W/h$<«i»j-r 

h/u^*fa^i-5-=e— ^»JW3fi«o/hM^, (SHE 
felt:, ®ifl^fW^^t6 0 

[0015] 

*<Jv^r»Mi--6. 30 

tt^-ir^y 1 2 {Z$&7& £ titz l 3&m& 

^e—*M#, «*i 7 ^Lti^^ntt^o rcoiE 
at^e— ^Micfi % igftlsIS&i i 3J:9aat«m»i l 5 
&7>LT3tBJ; — ^IMb^ i u, iv, iw 

[0 0 16] MfC, ^77U ^fis-Y7 b 1 Of-tt, al 

6f^f)^f7yy^^*-/n i 

r* =G (r, u, <*> , d«/dt) 



2000-184773 

7 h 1 0 0 £^-^5:7* h-f^77*^3 0 

7&SRtt<b*LT^3 0 :7* h-f 1/5=775 3 O^tH^ii^ 
3 2KA;>3£*U »Jfc«0lC&»£;h/ra*Sft 

5 0 wcot&sfrfc <m*. A^y^-7x>r^ (if) i 

14^1TCPU1 lOCA^^ix, CPU110O 
[0017] ^e— ^Mfci3\ *M<7>[H]fc£i£;t&tt|-r 
PU1 1 Ott, [Hl^-tr>^E^m^-t" — ^MgdBIt 

*M£>ififfT£r8!tiJU CPUl i0lcA^^^-7 

x^^ (IF) 1 14^Ltffl^t§o 
[0 0 18] ^»Jffl3SBl OOte, HiIIE^CPU 1 

1 0, ROM1 1 1. RAMI 1 2, iEt&[H]&& 1 1 3, 
A^^ >^ — 7x>{^ (IF) 114, tStfttBSll 
5«a»k*Wc$*LT^5o MblElBgl 1 3I3\ HI&0V< 

y^y— , pwm8D«, PMOS^BiIsIte«a»fc*/« 
S*i5*iaju *AA^ y^-7x^f ^ (if) 11 

4^LTCPU110Ml, Ztlb<DAJli&frb 

n o m<od^t qmtD&mm^m. (id*, i q * ) 

[0019] *H USSWfcfeJtS^-^ftJWSgB l o 
' ~7 & — 'f'-Y — h^rIH3 [^.^iv^ftiTjk'^'o 1^3(3:, 1212 

t (Dmft^&^nmmmmtDmftmftizm^ tie© l/c 

[0 0 2 0] rcD-<^ h/U^Jffll^^ (g]3) "Cfi, 
^^^^H^Uffi-^o ^7^7 J 4 10t'll ^t— 

^®)^:»fL i u, i v x ^e— ^mco^St, 5M<om 

(3) (Ct^oT, Tv'.xh 
[^C3] 

- (3) 

[0 0 2 1] ^77/42 OT'li, |§l2(7)^J^jyo 

2 0 7ictS^-T^ hyu^m^^m^^xt (4) (C^oT 



^7y7°4 1 5T' 



-3- 



(4) 



iq* =h (rM 

[0 0 2 2] ^7 5/^4 2 5, 7f y^4 3 0m (^1 
2<DmW7* y* 2 0 5 l^^f5 2*gfMr/d q S 
ft***?-*-*. r*UcJ;i9, dtft^t/q$6^^J^m^ 

(:7*f — K -^s^flflfc) idf, iqf^#P>tl5o 
^^^^4 3 5t'll m2<DWM?u y9 2 0 1 , 20 
2. EP*>, d tt««t«jE«iS (El 4) (C*@^-TS*/0 

A I d= I d- i d f , 

A I q= I q- iqf 

fcfcu ::t-, Aid, i dtt-en-t'ttdttK). Sffi 

[0 0 2 4] X7-<srZf4 4 5 "Cti, [U 2 CO P iWya 
5/*KteS-*-6j3Jf5££>P I *J»«:SltT"rSo 
5 0, ^T5'7 P 4 5 5TU H2(Z>*J»^ r n 2 0 6 

{dt0^-T5 3tB^|feSO!d qiS^$rH^Ti--5o r*Uc 
£9, dtt2fctfqtt<Z5#»*«EEVd* , Vq* ^ 20 

u, v, w<o&t@ic>tf-f £if^mj£v u , vv, Vwi: 

[0 0 2 5] 7^4 6 5 Ttt, ^ — ^MCDlESHj (^C 

id=f (T) 

St i d£#^£ll3&T*fo£6 
[0 0 2 7] 0 2O*J#p:/o 7^ 2 0 2 tcfg ^"f 6 *7 *J0 [ft 7 ] 

I d = i d* + i d 

-Cftv^dWieaE £f^#<5fctf>, 

[0028] 06, H7 % Urnc, ±fEC0*G i JltCJ: 9*8 
ESftfcJt^SSfc (Id, I q ) <Ds<? h/HH£r^i\ & 

I d = f (To ) =0 

[fk9] 

In = (2X3) '/2 i q* 
[0 0 2 9] i/c, (6), (7) StfEl 5 «fc 

T^To % ifc^tt, T<To 45- HJM>»fr|Ctt, 

7, HI 8 ic^-f^llc, SSKSWia fi&it do) (c# 

Iq = (2/3) 1/2 ( i q* 2 + i d 2 ) 



4#Bfl 2000-184773 
6 



... ( 4) 

[0 0 2 3] ^f^7 P 4 4 0tfl m2<D»m"7* V? 
2 0 3, 2 0 4l:ft^f5®ifiilSM^ (5) (C 

[&5] 



- (5) 

^4 1 0«T<O«La&-»?)igLl?fir-*-So 
[0 0 2 6] IH4(r, *»iHJfi«aj^*3*tS dttSSEM 
IE&yitf> y n — ^ -v ~ h ^r^-To * d **ffl;ac*6iEteJI 

tWlll$tl5tOTfe5c *dtt««t«iE«LSr-«, 
*-f*«3*-, B 2 wfflW^n y 2 0 1 left 3 f5 
2/^5 1 0lc<fc 0, dttO*BiE«at i d(^fi^&A 
(6) I^ot^t5 0 

[iSce] 

- (6) 

*^/5 2om (7) KittoTddboffiflmcjs 



- (7) 

-frill 6 te, *=~**m8* (T = To ) oJt^BSc (id, 
I q) co-<^ h/u|ur^6o ^SiftiiWctt, 

(6) , (7) &UqU5J;9, &ir£ (8) &f£K>*L^± 
£>, ttftlMl- fcfc, (9) icj; <9-$?LbtiZ 0 

ma] 



(8) 



(9) 



[ttl o] 



(1 0) 



t£o-c, (in o*«=*5dc9fi:o»^fcii, (1 
(2) ia^xb^5®S«i n J:«?t/h*<4 

0<id^Aiq 
[0 0 3 0] t£oT, *®lHtEW(c<ttt«, (11) 



*5 



[til] 



50 



- (11) 



-4- 



7 

6 0 #9Si *»MlcJ:ixtf. (6) ffllE 

[0 0 3 1 ] (® 2 HffifW ±!5(oK 1 saSMcoEl 3 co 

W^n^ 9 0 2, 9 0 3lctB^i-6m^m^ffljE^ 

s (Hi 0) ^^fT-r^o * 

i q = g (T) > 0 

[0034] ^cd^^o 7^901 tzm^-tz&im 
(Dmnm^te. m 9 tommy* 9 0 2izm^i-z>* 

T7^10 5T'(j:, (7) (^ot d&liCDr&gTlcjfcC 

I q = i q * — i q 
Z<D (12) , (13) <£9, T<To ttSiSfflWlC 

SlHlfiW(75l218<o*feJ:»)ta«tS«l- 5vh£<» 

[0 0 3 6] ft, ±E0>HJfcW(C*3V>Ti*, ^ — ^MlC 
^^^^U^H^-^^fflV^Tl/^^, #38 IE tit, £ 

[0 0 3 7] £fc, ±ISOj|lf6fi»J(-*5V>rfi, ^~^M 

* (n^2) o^-— ^#jffl3SBJctaffl-rsr tsas 

[0038] £/c, *|g^tt, /^-^fryy^' 
>^^A^RRe>i", «oB'J«. Wfi'J«, eh ps, -^-^ 

£r ^T'^So 
[m®<Z)ffi*#f&§8] 

[mi] *3gM<D»i&t/»2HJ6«tJ(c*jJt'5^!7— • 

[0 3] ^0J<7)^l^O ? ^2||Jg0iJ{Cjo{t5-<^ h^ 



(5) ftffl 2000-184773 

* [0032] 01 OIC, *»2 3ate««wfelt-5»*«i« 
11, i3^fy/4 3 5iZ.7ik£tlZ>y-7/i'— fVi L 

[0033] xm^mmffiJEmm-w*. srasitc, m 
9 wmw-fa 7^901 tctas-rstossriifT-t-So fin 

^f*W:^fyyi 0 l (c<£ 9, ^-**UgT£: 
^J>£U T^To co^tcti^^^^i 0 3— , ^9t' 

/0 y 1 0 3 "CI*, SUIIlfcMJrRlflKK:. dtt^MlEm^i 

d<7Dfit^ (6) C^otft)lt5o ^T5//10 
7T'fi, q$6(OffliEm^i qOl^« (12) (C^o 

[f 12] 

- (1 2) 

[0 0 3 5] l9WMyP7^ 9 0 3l:tt^t 

20 S^ry^iogm ^(13) tc^oTq$*corU 

ST^lCi:feltiE«<OJB^tB;aE I q£r&5ti-5o 
[»13] 

- (1 3) 

(D7 v — ^■■Y — ho 

[H5l **^<z>*i|IJ6WJc*3Jt-5-=e--^®fttc#i- 

^dliffljEm^^^^^o 

[13 6] *36^(Z>»l||tfiMJCi3*t6*&^'«SfE(7>^<^ h 
50 [0 7] 1 $±mm\z.&rtZ>^&M<0^9 h 

[HI 8] **WO»i3ll6«f»Jtc:*5ftS»*««t<Z5'<^ h 

[HI 9] *^<D^2Hffi«fC*5Jt^^~^^JP^® 1 

0 0<Dfflffl7u >y? • ^7^7^o 

[Ell 0] **^(0!B2 jlJ6OT^^5*^««ffl]E«i 

JH<7) 7d — ^*-Y — h 0 
[011] »^-^W8MJ»yuy^ • ?4 

40 [mi 2] vt&oy*— ?mmmw<D<it&nffitfiiE$iim<n 

-7u—=f-^— h 0 

[mi 3] '&m<o*-*fflmmm<D*-*mmctt-tz> 
[i§]i4] ^fSjassB^JB^iiaE^^^ h/u 

1 5 — h^^filtli^ 
50 16 -•■ r&Sir>"^ 



-5- 



(6) 



ftffl 2000-184773 





o 






in 




1 O 0 


«- X l TJ J V*V UlL 






n foti (7} 4^ TT^ flf ttmT 






'vt- nyj i — i irtj 


I d 








T 




I a 








11 




1 u 


f 


a ¥01 v J tM J At tfii OIL \ y A r 




A 


/ ivl v./ u* / v^y i*- 1 ! /"3 


1 Q 


f 
i 


n ifobfT^jBlIrP flf'YtfF f ~7 ^ k* 


* ^ y y fcatJiw 


T 




A I 


u 


•• d M0>SHE<|£ 




<t> 




A I 


q 






U 


7*T =ET 't*^ rff 


A l 


q 


-IV- -rb- ++■ ; j-.iJ- -r ^r>> 




i d* 


• ffijEmjcodlSco^mSL 


f 




•- ififtTj: 19 dtt«iEfa«t i 


d£r#tf>3§l£fc 


i q* • 




70 g 




• rUST J: «9 qtMftjEttff i 




i d 


• dte^tiiE®^ 












im i ] 






[1U4] 






510 



520 



c 



START 



I 



i d=f (T) 



J 



Id= i d*+ i d 

IE 



( 



RETURN 



(nwnrw* 201) 



(#mm*j>? 202) 



(id*=0 



) 



[15] 



[16] 



id 




Id 



i q 




-6- 



I 



t 



(7) 



nm 2000-184773 



IM2] 



b 

% 



y 207 <fe^ 





c i d— f cm 




-7- 



(8) 



4*Bfi 2000-184773 



405 



(SI 3] 

C START ) 



410 



41 5H 



420- 



425- 



430- 



435- 



440- 



445- 



450- 



455- 



46(h 



NO 



* : 



d q 



♦ 



p i#m 




(nmyurt 207) 



nMmray^ 205) 



[U l 4 J 




(124, E10) 
(fflfflTovt 203, 204) 



Iranian* 



($iJffl]7*D^ 206) 



465 



in 



!■ =^|- • <iq'+Aiq ) 



-8- 



(9) 



2000-184773 



1^9] 








V 


■5* 


A, 




« 


903 







I -i 



q»?&E1S^iq£0 



? ? * 



p 1 












|Vq* 






P 

w 

M 


p 1 









205 



T 

6 



idf 



iqf 



d mCEffiS i d2 0 
(Tat To) 



2«tft 
dqE& 



SET 



^0- 



<T<To) 



SOI 




r i d= f (T) > 

Liq-fl(T) J 



T 




[110] 



[«*«3ttKE*D«] 



103 



105\ 




( To : 



107 



iq=9(T) 



(a^'D^ 901) 



Id= i d*+ i d 



mmr^ 902) 



109 



q= 1 q - l q 



($ijffl!7 *□<!/$ 903) 



( RETURN ) 

(id*=0) 



-9- 



(10) 



ftTM 2000-184773 



(HI 1] 



d 




id*-0 



Id 



h 

% 



207 < 






iq* 








122 



A Iq 



p 1 




















Vq» 


d q33B£ 

3*gR3ft 




P 
W 
M 


p 1 

















T 



idf 



iqf 



iq 



q&ffljD8ig<Z>J?ti 
[A iq-FCT)) 




! CA-FO i7) 



[012] 



134 



c 



START 



I 



A i q= F ( T ) 



(nmroyt 121) 




(«|»7*D9> 122) 



-10- 



(11) &ffi2 000-184773 

F*-A(#%) 3D032 CC48 CC49 0A03 DA09 DAI 5 

DA23 DA63 DA64 DA67 DD20 
EC23 

3D033 CA03 CA13 CA16 CA17 CA19 

CA20 CA21 
5H560 AA08 AA10 BB04 0A07 DC12 

JJ02 TT02 TT12 TT15 XA02 

XA04 XA13 
5H576 AA15 BB02 BB03 BB06 CC04 

DD10 EE01 EE11 GG01 GG02 

GG03 GG04 HA03 JJ03 JJ25 

KK06 LL07 LL12 LL22 LL38 

LL42 LL45 MM06 MM12 PP01 



-11- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

4sfr"REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _j 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



